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6, (original) A method as claimed in claim 5, where i the etching is 
performed in a manner which forms a ridge structure in tt e deposited waveguide 



7. (currently amended) A method as claimed in aty -(^o of tho preceding 
&m re claim 1 , wherein the method further comprises t t tep of creating a 
refractive index variation in the deposited waveguide la /e r so as to form a non- 
constant refractive index profile in the waveguide layer 

8 (original) A method as claimed in claim 7, where n the step of creating the 
refrictive index variation comprises exposing the depo ;ired waveguide layer to 



r?d 



ation so as to induce refractive index changes in th * deposited waveguide 



layer. 

9 (currently amended) A method as claimed in cig m± any ono of tho 
opoding claims , wherein the waveguide layer further comprises a dopant 



material. 

1 3 j (currently amended) A method as claimed in cte in 1 any on e of tho 
En=e cod i ng claims , wherein the deposited waveguide la e r further comprises at 



least partially-oxidised silicon. 



11; 



12 



(currently amended) A method as claimed in dk in 1 any ono of tho 



f receding claim s, wherein waveguide layer is deposite d by plasma-enhanced 



chemical vapour deposition (PECVD). 



(currently amended) A method as claimed in ck irUL any on e of the 



f ^ ceding cla i m s, wherein the step of forming the wav * juide further comprises 



f orming a taper in an end portion of the deposited wav e juide layer for facilitating 

optical coupling to an optical fibre. 
3; (original) A method as claimed in claim 12, whe roin the step of forming 

waveguide further comprises creating a variation of re t. active index of the 

deposited waveguide layer in the end portion of the w i\ eguide. 
4 (original) A method as claimed in claim 13, whf roin the step of creating 
he variation of refractive index in the end portion corr p ises carrying out 

controlled oxidation of the end portion. 
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15. (origin; jI) A method as claimed in claim 14, wherein the co itrolled 
oxidation comprises using a laser to heat the deposited waveguice layer 

16. (cr;£^i4) A method as claimed- in claim 15, wherein the la^^comprises a 
CO2 laser 

17. (cuit^t <tly amended) A method as claimed In claim 1 any c & a of th e 
p r eceding o temw, wherein the method further comprises a step cf forming an 
optical sign al processing element in and integrated with the depc sited waveguide 
layer. 

18. (origin al) A method as claimed in claim 17, wherein the pr >cessing 
element co n prises a photodetector incorporating a dopant mate iai in the silicon- 
based wavoc uide structure. 

19. (original) A method as claimed in claim 18, wherein the processing 
element is arranged to be controlled electrically to change its ref active index. 

20. (origir al) A method of coupling a silicon-based waveguide to an optical 
fibre, the method comprising: 

- oxidising the silicon-based waveguide in an end portion hereof so as to 
alter a refractive index of the end portion; wherein the end portion ] s arranged to 
facilitate optical coupling of the waveguide to an end of an optica! fibre, the 
oxidation be ng controlled so as to create a refractive index profi e in which the 
refractive incex at an outer end of the end portion matches that the optical 
fibre. 

21 . (original) An optical device incorporating a silicon-based waveguide 
structure fnmed on a substrate, the device comprising a processing element 
formed and ntegrated with the silicon-based waveguide structure, wherein the 
silicon-base J waveguide structure incorporates an amorphous-s ilioon-based 
waveguide Nyer. 

22. (new An optical device as claimed in claim 21, wherein t m processing 
element is e thermally activated processing element. 

23. (new An optical device as claimed in claim 21 , wherein t ie amorphous 
silicon bare J waveguide layer is formed by chemical vapour de position (CVD). 
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24. (new) An optical iev ce as claimed in claim 21 , wherein the amorphous 
silicon based waveguid : layer is formed by plasma enhanced chemical vapour 
deposition (PECVD). 3^ , ,. • ... .. 

25. (new) A method orforming a high-optical-confinement waveguide 
structure, the method c >mprising: 

forming a silicon bat ed waveguide on a substrate by depositing a 
waveguide layer compr sipg amorphous silicon onto the substrate by a process 
that does not utilise ion bombardment of target material; 

wherein the wav jgtiide layer has a refractive index which is greater than a 
refractive index of the t jbstrate. 
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CLE AN CLAIMS 

1. (currently amended) A meth x for forming a high-optical-confinement 
waveguide structure, the method comprising: 

- forming a silicon-based whv sguide on a substrate by depositing a 
waveguide layer comprising amorphous silicon onto the substrate by chemical 
vapour deposition (CVD); 

wherein the waveguide laye- has a refractive index which is greater than a 
refractive index of the substrate. 

2. (original) A method as clairr ed in claim 1, further comprising a step of 
depositing a first layer of a first ms e ial on a wafer so as to form the substrate 
prior to depositing the waveguide I a\ er. 

3. (original) A method as clairr e j in claim 2 f wherein the wafer comprises a 
silicon wafer. 

4. (currently amended) A metho i as claimed in claim 2 T wherein the first 
layer is silica-based. 

5. (currently amended) A metf o J as claimed in claim 1 , wherein the step of 
forming the silicon-based wavegui ie further comprises etching the deposited 
waveguide layer. 
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6. (original) A method as claimed in claim 5, wf >rein the etching is 
performed in a manner which forms a ridge structu in the deposited waveguide 

7. (currently amended) A method as claimed ir ^laim 1 , wherein the method 
further comprises a step of creating a refractive ind x variation in the deposited 
waveguide layer so as to form a non-constant refra tive index profile in the 
waveguide layer. 

8. (original) A method as claimed in claim 7, wl irein the step of creating the 
refractive index variation comprises exposing the d oosited waveguide layer to 
radiation so as to induce refractive index changes i the deposited waveguide 
layer. 

9. (currently amended) A method as claimed ir claim 1 , wherein the 
waveguide layer further comprises a dopant materi I. 

10. (currently amended) A method as claimed ir ^laim 1 , wherein the 
deposited waveguide layer further comprises at lee t partially-oxidised silicon, 

11. (currently amended) A method as claimed ir ^laim 1 , wherein waveguide 
layer is deposited by plasma-enhanced chemical v oour deposition (PECVD). 

12. (currently amended) A method as claimed ir claim 1, wherein the step of 
forming the waveguide further comprises forming e aper in an end portion of the 
deposited waveguide layer for facilitating optical cc pling to an optical fibre. 

1 3. (original) A method as claimed in claim 12, \ herein the step of forming 
waveguide further comprises creating a variation o efractive index of the 
deposited waveguide layer in the end portion of the waveguide. 

14. (original) A method as claimed In claim 13, \ lerein the step of creating 
the variation of refractive index in the end portion c mprises carrying out 
controlled oxidation of the end portion. 

15. (original) A method as claimed in claim 14, \ nerein the controlled 
oxidation comprises using a laser to heat the depo ted waveguide layer. 

16. (original) A method as claimed in claim 15, \ lerein the laser comprises a 
CO2 laser 
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17. ( irrently amended) A method as claimed in claim 1 , \ 
further rnprises a step of forming an optical signal process! 
integra^Twith the deposited waveguide layer. ^ 

18. ( iginal) A method as claimed in claim 17 f wherein th 
elemen omprises a photodetector incorporating a dopant rr 
based \ veguide structure. 

19. ( iginaf) A method as claimed in claim 18, wherein ttu 
elemen 3 arranged to be controlled electrically to change its 

20. ( iginal) A method of coupling a silicon-based wavegi 
fibre, th method comprising: 

- xidising the silicon-based waveguide in an end porti 

alter a ■ ractive index of the end portion; wherein the end pc 

facilrtat >ptical coupling of the waveguide to an end of an op 

oxjdatic being controlled so as to create a refractive index p 

refracti index at an outer end of the end portion matches th 
fibre, 

21 . ( iginal) An optical device incorporating a silicon-base 
structui formed on a substrate, the device comprising a pro* 
formed ^d integrated with the silicon-based waveguide struc 
silicon-^ sed waveguide structure incorporates an amorphou 
wavegL e layer. 

22. ( ;w) An optical device as claimed in claim 21 , wherei the processing 
elemen s a thermally activated processing element. 

23. ( w) An optical device as claimed in claim 21 , wherei 



ierein the method 
) element in and 

processing 
erial in the silicon- 
processing 
tractive index. 
Je to an optical 

i thereof so as to 
on is arranged to 
:al fibre, the 
file in which the 
- of the optical 

waveguide 
ssing element 
ire, wherein the 
silicon-based 



silicon \ sed waveguide layer is formed by chemical vapour 



the amorphous 
position (CVD). 
the amorphous 
hemical vapour 



24. ( iW) An optical device as claimed in claim 21 , wherei 
silicon t sed waveguide layer is formed by plasma enhancec 
deposit i (PEGVD). 

25. ( jw) A method for forming a high-optical-confinemen waveguide 
structur the method comprising: 
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formir a silicon-based waveguide on a substrate by depot f 
waveguide I; er comprising amorphous silicon onto the substrate 
that rtofts>rtj^4jfliise. ion bombardment of target material; 

when ' \ the waveguide layer has a refractive index which is 
refractive inc x of the substrate- 
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